**PURPOSE:** Oncologic surgical planning has become increasingly collaborative in recent years, as breast surgeons and plastic surgeons partner to deliver the most optimal results from both oncologic and aesthetic perspectives. Radiation therapy (XRT) is a highly effective component of breast cancer treatment algorithms; however, patients often suffer from associated pernicious side effects resulting in delayed or compromised breast reconstruction. XRT has profoundly destructive short and long-term effects on skin, soft tissue, and surrounding vasculature. Thus, there is an extraordinary need for an effective, yet safe method of radiation injury prophylaxis. Amifostine (AMF) is one of only a few FDA approved prophylactic radio-protectants, however, it has not been widely adopted in the clinical setting. One reason for this is lingering uncertainty over whether AMF potentially protects cancer cells from XRT in addition to healthy cells. While the oncologic safety of AMF in the setting of head and neck cancer is well studied, it has yet to be investigated in the setting of breast cancer. The purpose of this study was to evaluate the oncologic safety of Amifostine and determine its effect on triple negative breast cancer in the setting of XRT.

**METHODS:** Two ER-/PR-/Her2- breast cancer cell lines, MDA-MB-231 and MDA-MB-468, and one healthy breast cell line, Female Fibroblasts (FF), were investigated. A standardization study was performed to identify appropriate doses of XRT and WR-1065. 25,000 MDA-MB-231 and MDA-MB-468 cells and 50,000 FF cells were seeded in 24-well plates. After 24 hours, WR-1065, the active metabolite of AMF, was added to experimental wells to achieve a final concentration of 0.25 mM. Untreated wells functioned as controls. Following a 20-minute exposure, cells were washed and media replaced. Immediately thereafter, a single dose of 0, 10, or 20 Gy XRT was administered. Live and dead cells were quantified 48 hours after XRT. Percent cell death was calculated. Two sample t-test was performed to compare values between groups and two-tail p-values were determined.

**RESULTS:** Treatment with WR-1065 significantly reduced healthy FF cell death after XRT compared to untreated controls. While it does not eliminate healthy cell death, it demonstrated a significant radio-protective effect at both 10 and 20 Gy.

Both MDA-MB-468 and MDA-MB-231 cells exhibited radio-sensitivity with substantial cell death at 10 and 20 Gy. Pretreatment with WR-1065 ***did not*** demonstrate cancer cell protection. Cancer cells retained their radio-sensitivity despite prophylactic treatment with WR-1065, as pretreated cells achieved the same degree of cell death as untreated cells.

**CONCLUSIONS:** Amifostine does not protect triple negative breast cancer cells from XRT. This study demonstrated its proficiency to selectively protect healthy cells from XRT, while cancer cells remained radiosensitive. These results not only support the oncologic safety of Amifostine, but also identify this drug as a highly effective prophylactic radio-protectant in the setting of breast cancer. Further investigation is now warranted to validate these findings *in vivo*.
